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856 Lee et al October 2014and expeditious catheterization of renal arteries through
fenestrations. Future and continued development of fenes-
trated and branched graft technology should focus on the
challenges of misalignment of branches, difﬁcult renal can-
nulation, and shrinking device caliber.
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Submitted Jan 28, 2014; accepted Mar 16, 2014.DISCUSSIONDr Brian DeRubertis (Los Angeles, Calif). Although open
repair of infrarenal abdominal aortic aneurysms has largely been
replaced by endovascular aneurysm repair (EVAR) over the last
2 decades, aneurysms that extend to or above the pararenal and
paramesenteric aorta remain as the next frontier for endovascular
surgery. As demonstrated by Schanzer and colleagues, over half
of the endografts placed currently are done so outside of the in-
structions for use for the respective devices, generally because of
limitations in proximal neck anatomy, and the outcomes in these
patients have been shown to suffer as a result. Additionally,many of the aneurysms we are now seeing at tertiary care centers
are being referred because of pararenal or paramesenteric locations
in patients with comorbidities that preclude open repair, and these
patients have no commercially available options for endovascular
repair. As a result of this, strategies including the use of snorkel
techniques and physician-modiﬁed endografts have become
increasingly more common. This manuscript compares the early
experience with the snorkel technique and the commercially avail-
able Cook ZFEN device, in which the ﬁrst 15 elective cases of each
type were compared in terms of preoperative patient and aneurysm
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comes. The most notable ﬁndings included increased operative
time, ﬂuoroscopy time, conduit usage, and blood loss in the fenes-
trated EVAR group relative to the snorkel group, although not all
of these reached statistical signiﬁcance.
Probably the most impressive result, however, is the 0% mor-
tality in these 30 patients, and I would like to ask the authors more
about this point. As one moves from a standard infrarenal EVAR to
a snorkel or fenestrated case, the complexity and likelihood of error
increases dramatically, and these patients who have generally been
excluded from open repair because of their comorbidities do not
tend to tolerate these errors well. I have three questions related
to this point:
d First, were there patients who did not fare as well as the ones
in this cohort that were excluded from analysis because they
were not purely elective in nature?
d Second, what do you quote as the risk of major morbidity and
death when consenting these patients?
d And, perhaps most importantly, when balancing the risk of
the procedure and the risk of rupture, what is your size cutoff
when recommending a snorkel or fenestrated repair? I ask this
question in particular because the average aneurysm size in
this study was only 6.4 cm and at least one patient had an
aneurysm of only 4.7 cm.
In regard to the issue of the learning curve required for these
procedures, I am not convinced from your manuscript that they
are really that similar. The ZFEN cases had more operative time,
ﬂouro time, and blood loss. Additionally, you had been performing
snorkel cases for almost 3 years before beginning ZFEN cases, and as
you allude to in your manuscript, it is possible that many of the skills
developed in these cases could help overcome the learning curve in
the fenestrated cases. My questions related to this therefore are:
d Do you have an opinion regarding which of these two tech-
niques is easier to learn and perform?
d Does it differ in emergent or elective settings?
d And ﬁnally, as technology like the ZFEN is rolled out, do you
think that centers without experience with off-label endovas-
cular repair of pararenal and paramesenteric aneursyms will be
able to achieve results similar to what you have presented
today?My ﬁnal question relates to your future use of the snorkel pro-
cedure. Now that you have experience with both and access to a
commercially available fenestrated graft, do you see yourself
continuing to use the snorkel technique in patients that can be
treated with a fenestrated device, and if so, in what circumstances?
Dr Jason T. Lee. To answer your questions:
1. Early in the experience, we did not perform either technique
on urgent or emergent patients. That is why we believe with
carefully chosen techniques and patients, we can strive for
0% mortality. Obviously, as our experience has improved for
the snorkel/chimney technique, we now use this in rupture
scenarios with good results.
2. Consenting is an important issue. We still have an Institutional
Review Board-approved protocol for complex EVAR that we
enroll all our snorkel, chimney, fenestrated patients into simply
to capture their long-term outcomes accurately. We quote a
3% mortality, which we mention is threefold higher than our
elective standard infrarenal EVAR risk. Morbidity depends
on the general condition of the patient, but often discuss renal
function decline and dialysis as the major issue at about 5%.
We also mention myocardial infarction and stroke in the 3%
to 4% range.
3. We have no cutoff for offering these repairs. We use the stan-
dard 5.5 cm for elective patients, and in the series, the 4.7-cm
patient had rapid enlargement from 3.5 cm over 6 months.
4. We agree it’s not apples to apples in comparing the two tech-
niques; rather, we wanted to highlight what could be learned
from having both techniques at our disposal. Dr DeReburtis
is absolutely correct in pointing out that by the time we go
to the 15 ZFENs, we had already done nearly 50 snorkel/
chimney procedures. The planning for ZFEN is the limiting
factor and therefore is slightly more complicated. In an emer-
gent standpoint, obviously since the ZFEN is custom created,
is not available.
5. The likelihood that an unexperienced center will have a large
volume is probably quite low. Experience comes from a
referral pattern for complex aneurysms, and we’ve been fortu-
nate to gather this experience over the years. We hope that by
carefully analyzing our early results, all centers can learn from
our experience.
